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What is claimed is^ 

1. An auto-cruise apparatus comprising a vehicle-to-vehidfe distance 
controller for controlling a vehicle speed of a subject vehicle with a set 
vehicle speed as an upper limit of said vehicle speed such t^iat a vehicle-to- 
vehicle distance between said subject vehicle and ^/preceding vehicle 
becomes equal to a set vehicle-to-vehicle distance Vand controlling said 
vehicle speed such that said vehicle speed becomes yequal to said set vehicle 
speed when it is determined that there exists^io preceding vehicle and 
input means capable of being operated by a drfver with regard to a vehicle- 
to-vehicle distance control performed by araid vehicle -to- vehicle distance 
controller wherein said set vehicle-to-vehocle distance and said set vehicle 
speed can be set by said driver via /aid input means, said auto-cruise 
apparatus further comprising^ / 

a; constant vehicle speed controller for controlling said vehicle speed 
such that said vehicle speed is maintained at said set vehicle speed whether 
a preceding vehicle may exist not; and 

a mode selector for sheeting, in accordance with predetermined 
operations upon said injyut means, either a vehicle-to-vehicle distance 
control mode in which aAravel of said subject vehicle is controlled by said 
vehicle-to-vehicle distance controller or a constant vehicle speed control 
mode in which saicy travel is controlled by said constant vehicle speed 
controller, / 

wherein a travel control by either said vehicle-to-vehicle distance 
controller or /aid constant vehicle speed controller is performed in 
accordance w^fh a travel mode that has been selected by said mode selector. 
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2. An auto-cruise apparatus as claimed in claim 1, whei^in said mode 
selector selects said vehicle -to-vehicle distance control mode when said 
predetermined operations upon said input means comprise such operations 
that have a operating time less than a predetermined time period and 
selects said constant vehicle speed control mode wheA said predetermined 
operations upon said input means comprise such operations that have an 
operating time equal to or more than a predetermined time period. 

3. An auto-cruise apparatus as claimed in claim 1 or 2, 

wherein said input means further comprises a cruise switch for 
switching between a control state in whi/h a vehicle-to-vehicle distance 
control by said vehicle -to-vehicle distanc/ controller or a constant vehicle 
speed control by said constant vehicle speed controller is performed and a 
non-control state in which both said v/hicle-to-vehicle distance control and 
said constant vehicle speed control ryA disabled?" and 

wherein said mode selector select^ either said vehicle-to-vehicle distance 
control mode or said constant vehiple speed control mode in accordance with 
predetermined operations upon f^aid cruise switch. 

4. An auto-cruise apparatiys as claimed in claim 3, wherein said mode 
selector selects either said /ehicle-to-vehicle distance control mode or said 
constant vehicle speed comrol mode in accordance with said predetermined 
operations upon said criaise switch if said predetermined operations upon 
said cruise switch are performed when the subject vehicle is in said non- 
control state. / 

5. An auto-cruise ^apparatus as claimed in claim 1 or 2, wherein said mode 
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selector performs a switching from said vehicle-to-vehicle distance control 
mode to said constant vehicle speed control mode in /response to 
predetermined operations upon said input means if the subject vehicle is in 
said vehicle-to-vehicle distance control mode and perform^a switching from 
said constant vehicle speed control mode to said vehicl^to-vehicle distance 
control mode in response to predetermined operations upon said input 
means if the subject vehicle is in said constant^vehiole speed control mode. 

6. An auto-cruise apparatus as claimed in claim 5, wherein said mode 
selector performs a switching to said non-control state if predetermined 
operations upon said input means are performed when the subject vehicle is 
in either said vehicle-to-vehicle distance control mode or said constant 
vehicle speed control mode. / 

7. An auto-cruise apparatus as claimed in claim 1, 

wherein said input means further comprises vehicle -to- vehicle distance 
setting means for setting said sex vehicle-to-vehicle distance; and 

wherein said mode selector performs a switching from said constant 
vehicle speed control mode yo said vehicle-to-vehicle distance control mode 
in response to such operation upon said vehicle-to-vehicle distance setting 
means that decreases aaid vehicle-to-vehicle distance when the subject 
vehicle is in said constant vehicle speed control mode. 

8. An auto-cruise apparatus as claimed in claim 1, 

wherein said input means further comprises vehicle-to-vehicle distance 
setting means for setting said set vehicle-to-vehicle distance; and 

wherein sam mode selector performs a switching from said vehicle-to- 
vehicle distance control mode to said constant vehicle speed control mode in 
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response to such operation upon said vehicle-to-vehicla distance setting 
means that increases said vehicle-to-vehicle distance arm is performed for a 
predetermined time period or more when the subjgrct vehicle is in said 
vehicle-to-vehicle distance control mode. 



9. An auto-cruise apparatus as claimed in claim 8, 

wherein said vehicle-to-vehicle distance getting means is capable of 
setting said vehicle-to-vehicle distance to jft least a long, middle or short 
distance/ and 

10 wherein said mode selector perform/ a switching from said vehicle-to- 

vehicle distance control mode to said c/nstant vehicle speed control mode in 
response to such operation upon s^lid vehicle-to-vehicle distance setting 
means that increases said vehicle-tio-vehicle distance and is performed for a 
predetermined time period or mojfe when said vehicle-to-vehicle distance is 
^15 set to long. 
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J 10. An auto-cruise apparatus as claimed in any one of claims 7 through 9, 

wherein said input njeans further comprises a cruise switch for 
switching between a con/rol state in which a vehicle-to-vehicle distance 
20 control by said vehicle-tp-vehicle distance controller or a constant vehicle 
speed control by said ^onstant vehicle speed controller is performed and a 
non-control state in which both said vehicle-to-vehicle distance control and 
said constant vehicles speed control are disabled; and 

wherein said seft vehicle-to-vehicle distance is set to middle when said 
25 non-control statg is switched to said vehicle-to-vehicle distance control 
mode. 



1 1. An j ^to /priiisp flppnrntnF t \ r c lRiTTi^Hjn_pny" rif> of claims 1 to 10, 
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wherein said set vehicle speed is set to a current ^ehicle speed when 
said vehicle-to-vehicle distance control mode is switched to said constant 
vehicle speed mod£ 

12. An auto-cruise apparatus as claimed in anyyone of claims 1 through 10, 
further comprising preceding vehicle determination means for determining 
a preceding vehicle that said subject vehicle sliould follow, 

wherein a switching from said vehicle -ty5 -vehicle distance control mode 
to said constant vehicle spee>£ mode by s/id mode selector is allowed only 
when said preceding vehicle determination means determines that there 
exists no preceding vehicle. 

13. An auto-cruise apparatus as cLaifned in any one of claims 1 through 10, 
wherein said set vehicle speed tl/at ha§ been already set is reset when a 
switching from said vehicle-tcrvehicle \distance control mode to said 
constant vehicle speed mode is ^performed. 



14. A method for switching a mode of an auto-cruise apparatus, said auto- 
cruise apparatus comprising a vehicle -to- vehicle distance controller for 
controlling a vehicle spe/d of a subject vehicle with a set vehicle speed as 
an upper limit of said /ehicle speed such that a vehicle-to-vehicle distance 
between said j&ifcj$ct /ehicle and a preceding vehicle becomes equal to a set 
vehicle-to-vehiclte jli/tance and controlling said vehicle speed such that said 
vehicle speed becomes equal to said set vehicle speed when it is determined 
that there exists/no preceding vehicle and input means capable of being 
operated by a driver with regard to a vehicle -to- vehicle distance control 
performed by isaid vehicle-to-vehicle distance controller wherein said set 
vehicle-to-veMicle distance and said set vehicle speed can be set by said 
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driver via said input means, said auto-cruise apparatus/further comprising: 
a constant vehicle speed controller for controlling said vehicle speed 
such that said vehicle speed is maintained at said s^t vehicle speed whether 
said preceding vehicle may exist or not; and 

a mode selector for selecting, in accordance with predetermined 
operations upon said input means, either af vehicle-to-vehicle distance 
control mode in which a travel of said subject vehicle is controlled by said 
vehicle-to-vehicle distance controller or a/constant vehicle speed control 
mode in which said travel is controlled by said constant vehicle speed 
controller, 

wherein said input means further/jomprises vehicle-to-vehicle distance 
setting means for setting said set vetficle-tovehicle distance; and 
said method comprising the stews of> 

performing said consmrlt vehicle speed control mode by said constant 
vehicle speed controller; and 

performing a switching frojfn said constant vehicle speed control mode to 
said vehicle-to-vehicle distance control mode by said mode selector in 
response to such operation upon said vehicle-to-vehicle distance setting 
means that decreases sai/l vehicle -to -vehicle distance. 

15. A method for switching a mode of an auto-cruise apparatus, said auto- 
cruise apparatus cdmprising a vehicle-to-vehicle distance controller for 
controlling a vehicle speed of a subject vehicle with a set vehicle speed as 
an upper limit of/;aid vehicle speed such that a vehicle-to-vehicle distance 
between said subject vehicle and a preceding vehicle becomes equal to a set 
vehicle-to-vehirfle distance and controlling said vehicle speed such that said 
vehicle speed ibecomes equal to said set vehicle speed when it is determined 
that there exists no preceding vehicle and input means capable of being 
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operated by a driver with regard to a vehicle-to-vehidfe distance control 
performed by said vehicle-to-vehicle distance controller wherein said set 
vehicle-to-vehicle distance and said set vehicle spaed can be set by said 
driver via said input means, said auto-cruise apparatus further comprising: 
5 a constant vehicle speed controller for controlling said vehicle speed 

such that said vehicle speed is maintained at s^aid set vehicle speed whether 
said preceding vehicle may exist or not; and 

a mode selector for selecting, in /ccordance with predetermined 
operations upon said input means, etcher a vehicle-to-vehicle distance 
10 control mode in which a travel of saidf subject vehicle is controlled by said 
fefl vehicle-to-vehicle distance controlled or a constant vehicle speed control 
03 mode in which said travel is controlled by said constant vehicle speed 
Sj controller, \|j 

f|j wherein said input rn^apis $6rther comprises vehicle-to-vehicle distance 

setting means for setting saic^set vehicle-to-vehicle distance; and 
said method comprising trhe steps of: 

performing said vehiclef-to-vehicle distance control mode by said vehicle- 
to-vehicle distance contr/ller; and 

performing a switching from said vehicle-to-vehicle distance control 
20 mode to said constant vehicle speed control mode by said mode selector in 
response to such operation upon said vehicle-to-vehicle distance setting 
means that increases said vehicle-to-vehicle distance and is performed for a 
predetermined tiraie period or more. 
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25 16. A metho/l for switching a mode of an auto-cruise apparatus as claimed 
in claim 15, j 

wherein said vehicle-to-vehicle distance setting means is capable of 
setting said vehicle-to-vehicle distance to at least a long, middle or short 



40 



distance; and 

wherein said mode selector performs a switching from said vehicle-to- 
vehicle distance control mode to said constant vehicle/speed control mode in 
response to such operation upon said vehicle -to yfehicle distance setting 
means that increases said vehicle-to-vehicle distance and is performed for a 
predetermined time period or more when said /ehicle-to-vehicle distance is 
set to long. 
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17. A method for switching a mode of an^iuto-cruise apparatus as claimed 
JO in any claim from 14 through 16, 
0 wherein said input means further comprises a cruise switch for 

switching between a control state jm. which a vehicle-to-vehicle distance 
control by said vehicle-tq;vehicle distance controller or a constant vehicle 
speed control by said co\dfc^t vg/nicle speed controller is performed and a 
non-control state in which^bodhAaid vehicle-to-vehicle distance control and 
said constant vehicle speed comrol are disabled; and 

wherein said set vehicle-/o-vehicle distance is set to middle when said 
non-control state is switched to said vehicle-to-vehicle distance control 
mode. 

18. A method for switching a mode of an auto-cruise apparatus, said auto- 
cruise apparatus comprising a vehicle-to-vehicle distance controller for 
controlling a vehicle/speed of a subject vehicle with a set vehicle speed as 
an upper limit of s/id vehicle speed such that a vehicle-to-vehicle distance 

25 between said subject vehicle and a preceding vehicle becomes equal to a set 
vehicle-to-vehiclef distance and controlling said vehicle speed such that said 
vehicle speed b/comes equal to said set vehicle speed when it is determined 
that there exiits no preceding vehicle and input means capable of being 
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operated by a driver with regard to a vehicle-to-vehicLfe distance control 
performed by said vehicle-to-vehicle distance controller wherein said set 
vehicle-to-vehicle distance and said set vehicle speera. can be set by said 
driver via said input means, said auto-cruise appar^cus further comprising: 

a constant vehicle speed controller for contr/lling said vehicle speed 
such that said vehicle speed is maintained at said set vehicle speed whether 
said preceding vehicle may exist or not; and / 

a mode selector for selecting, in accordance with predetermined 
operations upon said input means, eithe/ a vehicle-to-vehicle distance 
control mode in which a travel of said subject vehicle is controlled by said 
vehicle-to-vehicle distance controller or/a constant vehicle speed control 
mode in which said travel is controlled by said constant vehicle speed 
controller, / 

wherein said method comprising jnie steps of: 

performing said vehicle-t«vehio4e distance control mode by said vehicle- 
to-vehicle distance controller^ancy 

performing a switching from said vehicle-to-vehicle distance control 
mode to said constant vehicle speed control mode by said mode selector, 

wherein said set vehicle yspeed is set to a current vehicle speed when 
said vehicle-to-vehicle distance control mode is switched to said constant 
vehicle speed mode. / 

19. A method for switching a mode of an auto-cruise apparatus, said auto- 
cruise apparatus comprising a vehicle-to-vehicle distance controller for 
controlling a vehicle speed of a subject vehicle with a set vehicle speed as 
an upper limit of sa|a vehicle speed such that a vehicle-to-vehicle distance 
between said subject vehicle and a preceding vehicle becomes equal to a set 
vehicle-to-vehicle distance and controlling said vehicle speed such that said 
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vehicle speed becomes equal to said set vehicle speed men it is determined 
that there exists no preceding vehicle and input m/ans capable of being 
operated by a driver with regard to a vehicle-to-yehicle distance control 
performed by said vehicle-to-vehicle distance controller wherein said set 
vehicle-to-vehicle distance and said set vehicl^ speed can be set by said 
driver via said input means, said auto-cruise apparatus further comprising^ 

a constant vehicle speed controller for controlling said vehicle speed 
such that said vehicle speed is maintained £j/t said set vehicle speed whether 
said preceding vehicle may exist or not; ai 

a mode selector for selecting, iry accordance with predetermined 
operations upon said input means, ^fither a vehicle-to-vehicle distance 
control mode in which a travel of saiifl subject vehicle is controlled by said 
vehicle-to-vehicle distance controlled or a constant vehicle speed control 
mode in which said travev^pico^ftrolled by said constant vehicle speed 
controller, 

wherein said apparatus / further comprises preceding vehicle 
determination means for determining a preceding vehicle that said subject 
vehicle should follow, and 



said mecauu comprising 



ite" nG °f ♦ 



performing said vehicle/to-vehicle distance control mode by said vehicle- 
to-vehicle distance controller; and 

allowing a switching/from said vehicle-to-vehicle distance control mode 
to said constant vehicle speed mode by said mode selector on^ when said 
preceding vehicle determination means determines that there exists no 
preceding vehicle. 



20. A method for /witching a mode of an auto-cruise apparatus, said auto- 
cruise apparatus /comprising a vehicle-to-vehicle distance controller for 
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controlling a vehicle speed of a subject vehicle with a set vehicle speed as 
an upper limit of said vehicle speed such that a veh^cle-to-vehicle distance 
between said subject vehicle and a preceding vehicl/ becomes equal to a set 
vehicle-to-vehicle distance and controlling said veMicle speed such that said 
vehicle speed becomes equal to said set vehicle s/eed when it is determined 
that there exists no preceding vehicle and input means capable of being 
operated by a driver with regard to a vehi/le-to-vehicle distance control 
performed by said vehicle-to-vehicle distan/ce controller wherein said set 
vehicle-to-vehicle distance and said set viehicle speed can be set by said 
driver via said input means, said auto-cruise apparatus further comprising: 

a constant vehicle speed controller/ for controlling said vehicle speed 
such that said vehicle speed is maintained at said set vehicle speed whether 
said preceding vehicle may exist or not; and 

a mode selector for selecting/ in accordance with predetermined 
operations upon said inpw^Vneaiis, either a vehicle-to-vehicle distance 
control mode in which a tra\e| o/ said subject vehicle is controlled by said 
vehicle-to-vehicle distance controller or a constant vehicle speed control 
mode in which said travel if controlled by said constant vehicle speed 
controller, 

wherein said input meaAs further comprises vehicle-to-vehicle distance 
setting means for setting a4id set vehicle-to-vehicle distance; and 
said method comprising the steps of : 

performing said vehi/cle-to-vehicle distance control mode by said vehicle- 
to-vehicle distance controller; and 

performing a switching from said vehicle-to-vehicle distance control 
mode to said constant vehicle speed control mode by said mode selector, 

wherein said set/vehicle speed that has been already set is reset when a 
switching from paid vehicle-to-vehicle distance control mode to said 
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constant vehicle speed mofijejlLS performed 
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